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[57) ABSTRACT

A valve vane is provided, where the valve vane 1s mov-
able along the surface of a casing part and is driven by
a dog follower, guided in a slot of the casing part,
wherein the slot i1s furnished at least at one end, and
wherein a flat slider is required for a sealing of the
casing part. Such a flat slider requires by itself a substan-
tial structure. The invention valve vane (6) is structured
such that 1t covers the slot (12) in each phase of its
motion. The invention structure is particularly suitable
for being employed In a inlety valve system of a com-
pressor.

20 Claims, 4 Drawing Sheets
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1
VALVE VANE

BACKGROUND OF THE INVENTION

1. Field of the Invention

The invention relates to a valve vane which 1s mov-
able along the surface of a casing part at least one end,
which is called a moving end, in a direction substan-
tially transverse to its longitudinal direction between
two end positions.

2. Bnief Description of The Background of The In-
vention Including Prior Art

Such a valve vane 1s known from the German Patent
Application Laid Open DE-OS 3,329,790 Al. For the
purpose of preventing the entering of work medium and
impurities through the casing slot into the casing part
and of thereby increasing the operating safety of, for
example, the device elements disposed in the casing
part, the reference teaches that the casing slot 1s sealed
relative to the surface of the casing part by a flat shder,
compare page 14, line 19, of the reference. The flat
slider is formed such that it serves at the same time for
transmission of the drive force from the dog follower to
the valve vane. For this purpose, there ts formed on or
attached at the flat slider a receiver for a dog follower
and a pin for an engaging of the dog follower at the
valve vane which is an expensive construction.

SUMMARY OF THE INVENTION

1. Purposes of the Invention

It is an object of the invention to furnish a valve vane
of the initially recited kind in a simple structure and
further to improve such structure such that it does not
require an additional sealing element.

It is another object of the present invention to pro-
vide a valve vane in a structure which avoids contami-
nation.

It is a further object of the invention to increase the
safety and reliability of a valve vane.

These and other objects and advantages of the pres-
ent invention will become evident from the description
which follows.

2. Brief Description of the Invention

The present invention provides for a valve structure.
A casing part has an elongated slot designated hereinaf-
ter as casing slot. A valve vane has a first end and a
second end and i1s movable along the surface of the
- casing part at 1ts first end, 1in a direction substantially
transverse to a longitudinal extension of the valve vane
between two limiting positions A, B. The valve vane is
expanded at the first end substantially transverse to its

longitudinal extension to at least double the length of

the casing slot. The depth of the expansion in direction
of the longitudinal extension of the valve vane is in this
direction at least equal to the maximum width of the
outer contour of the casing slot. The valve vane can be
brought sealingly into contact with at least the surface
area of the casing part surrounding the casing slot. A
dog follower is attached in the area of the first end of
the valve vane and guided in the casing slot for trans-
mitting a motion to the valve vane. The point of engage-
ment of the dog follower rests on a bisectrix H intersect-
ing the extension of the valve vane at the middle of the
extension. The dog follower can be attached directly at
the valve vane.

The casing slot can follow a straight line. The motion
of the valve vane can be a substantially swivelling mo-
tion, according to the double arrow S around a swing-
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2

ing pin engaging at the second end of the valve vane.
The valve vane can exhibit a guide slot or a guide
groove, extending substantially in direction of the longi-
tudinal extension of the valve vane, for the receiving of
a swinging pin. In this case, the length L of the guide
slot or the guide groove can be at least equal to the
relative path between the swinging pin and the valve
vane during the motion of the valve vane from the one
limiting position A or, respectively, B into the second
limiting position B or, respectively, A in addition to the
swinging pin dimension a in the longitudinal direction
of the guide slot

The motion of the valve vane can be represented by
a parallel shifting, according to double arrow V, sub-
stantially transverse to the longitudinal extension of the
valve vane. The valve vane can be expanded on its two
ends and can engage at a first one of the two ends said
dog follower and at a second one of the two ends a
further dog follower.

A cap can be connected to the valve vane. The dog
follower can be guided by a breakout of the valve vane
and the breakout can be closed pressure-sealingly with
the cap.

‘The valve vane can cover at least one opening in the
casing part under formation of a valve in the one limit-
ing position A of the valve vane. This opening can be
released in the second limiting position B of the valve
vane.

A pressure-activated control cylinder can be disposed
in the casing part and can control the motion of the
valve vane. Said dog follower can form a part of the
pressure-activated contro! cylinder.

At least the surface region of the casing part, passed
over by the valve vane during motion of the valve vane,
can be recessed 1into the casing part, relative to the
surrounding surface of the casing part by a depth corre-
sponding to at least the thickness d of the valve vane.

The valve vane can be covered on its side, disposed
remote from the casing part, at least over one part, of its
longitudinal extension, by a further valve vane. The
further valve vane can form a further valve with at least
one further opening disposed in the surrounding surface
of the casing part. Said further valve can exhibit in a
foundation projection an inner surface recess. The
opening of the valve can be disposed within said inner
surface recess.

The valve vane can be covered on 1ts side, disposed
remote from the casing part, at least over one side part,
of its longitudinal extension, by a further valve vane.
The further valve vane can form a further valve with at
least one further opening disposed in the surrounding
surface of the casing part. Said further valve can exhibit
in a foundation projection an inner surface recess. The
opening of the valve can be disposed within said inner
surface recess.

Similar to the sealing element of the German Patent
Application Laid Open DE-OS 3,329,790 Al, the inven-
tion valve structure allows to increase the delivery rate
when used in a compressed gas generator.

The invention valve structure further allows that the
slot in the casing can have an arbitrary shape in its
longitudinal direction. The slot can be of a straight-line
shape, 1t can be uniformly curved, but alternatively it
can also be of a meander shape.

The novel features which are considered as charac-
teristic for the invention are set forth in the appended
claims. The invention itself, however, both as to its
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construction and its method of operation, together with
additional objects and advantages thereof, will be best
understood from the following description of specific
embodiments when read in connection with the accom-
panying drawing. 5

BRIEF DESCRIPTION OF THE DRAWING

In the accompanying drawing, in which are shown
several of the various possible embodiments of the pres-

ent invention:

FIG. 11is a top planar view of a structure with a valve
vane,

FIG. 2 is a view of an enlarged section along section
line 2—2 through the embodiment according to FIG. 1,

FIG. 3 1s a view of an enlarged section along section
line 3—3 through the embodiment of FIG. 1,

FI1G. 4 is an enlarged detail view of the embodiment
of FIG. 3,

FIG. 5 is a top plan view onto a further embodiment
including a valve vane.

DESCRIPTION OF INVENTION AND
PREFERRED EMBODIMENT

The reference numerals in the following are em-
ployed such that the same numerals refer to structural
parts performing the same function. In the following,
the exemplified embodiment of FIGS. 1 to 3 1s de-
scribed without continuous reference to the figure num-
ber.

According to the present invention, there 1s provided
a valve vane 6, 51. Said valve vane 6, 51 is movable
along the surface of a casing part 4 at least at one end,
designated in the following as movable end 11, 50, 52, in
a direction substantially transverse to the longitudinal
extension of the valve vane between two end positions 35
A, B. A dog follower 10 is provided, guided 1n a slot of
the casing part, designated hereinafter as casing slot 12,
and disposed at the movable end 11, 50, 52 of the valve
vane for generating of the motion. The valve vane 6, 51
is expanded at the movable end 11, 50, 52 substantially
transverse to its longitudinal extension to at least double
the length of the casing slot 12. The point of engage-
ment of the dog follower 10 rests on the bisectrix H of
the double length. The depth of the expansion in direc-
tion of the longitudinal extension of the valve vane 6, 51
is 1n this direction at least equal to the maximum width
of the outer contour of the casing slot 12. The valve
vane 6, 51 can be brought sealingly into contact with at
least the surface area of the casing part 4, surrounding
the casing slot 12. The dog follower 10 can engage 50
directly at the valve vane 6, S1.

The casing slot 12 can follow a straight line. In this
case the motion of the valve vane 6 can be substantially
a swivelling motion according to the double arrow S
around a swinging pin 3 engaging at the second end 2 of 55
the valve vane 6. The valve vane 6 can exhibit a guide
slot 1, extending substantially in direction of the longi-
tudinal extension of the valve vane. Alternatively, the
valve vane 6 can exhibit an equidirected guide groove,
for the receiving of the swinging pin 3. The length L of 60
the guide slot or, respectively, of the guide groove can
be at least equal to the relative path between the swing-
ing pin 3 and the valve vane 6 during the motion of the
valve vane 6 from the one end position A or, respec-
tively, B into the second end position B or, respectively,
A, in addition to the swinging pin dimension a in the
longitudinal direction of the guide slot 1 or, respec-
tively, of the guide groove.
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The motion can be a parallel shifting, according to
double arrow V, substantially transverse to the longitu-
dinal extension of the valve vane §1. The valve vane 51
can be expanded on its two ends 50, 52 and an can en-
gage, in each case, a dog follower 10 at the two ends 50,
52. The dog follower 10 can be received by a breakout
of the valve vane 6, 5§1. The breakout can be closed
pressure-sealingly with a cap connected to the valve
vane 6, 51. The valve vane 6, 51 can cover at least one
opening 15 in the casing part 4 under formation of a
valve 6, 15, 51, 15 in the one end position A. This open-
ing 15 can be opened in the second end position B. The
dog follower 10 can be part of a pressure-activated
contro! cylinder 30, disposed in the casing part 4 and
controlling the motion of the valve vane 6.

At least the surface region 13, passed over by the
valve vane 6 during motion of the valve vane 6, of the
casing part 4 can be recessed into the casing part 4,
relative to the surrounding surface 25 of the casing part
4 by a measure corresponding to at least the thickness d
of the valve vane 6. The valve vane 6, 51 can be cov-
ered on its side, disposed remote from the casing part 4,
at least over one part, such as side parts 8, 20, of its
longitudinal extension, by a further valve vane 17. The
valve vane 17 can form a further valve 16, 17 with at
least one further opening 16, disposed in the surround-
ing surface 28§ of the casing part 4. The further valve 17
can exhibit in the foundation projection an inner surface
recess 7. The opening 18 of the valve 6, 15 51, 15 can be
disposed within said inner surface recess 7.

The embodiment illustrated comprises a casing part 4
and valve vane generally designated with the reference
numeral 6. The elongated valve vane 6 comprises a
center part 18, two side parts 8, 20 disposed on opposite
sides of the center part 18 as well as two ends 2, 11
following tc the side parts 8, 20.

As illustrated by a double arrow §, the valve vane 6
is supported at the casing part 4 and can be swivelled
along the surface of the casing part 4. During the swiv-
elling motion, the one end, designated in the following
as the movable end 11, of the valve vane 6 1s moved
substantially transverse relative to the longitudinal ex-
tension of the valve vane 6 between the two end posi-
tions A, B. For a generation of this motion, a dog fol-
lower 10 engages at the movable end 11, which dog
follower 10 1s guided in a slot of the casing part 4, which
slot is designated in the following as casing slot 12.

The valve vane 6 exhibits at the movable end 11 a
receiver section, for example, a breakout or an indenta-
tion, for the dog follower 10 such that the dog follower
10 engages the valve vane 6 directly.

The support of the valve vane 6 is formed such that,
at its second end 2, there engages a swinging pin 3,
which is anchored in a conventional fashion in the cas-
ing part 4. The valve vane 6 exhibits for the swinging
pin 3 at the second end 2 a receiver formed in a conven-
tional manner, for example a breakout or an indented
part.

The casing slot 12 can have any desired course It can
be a straight-line slot, it can be a uniformly curved slot,
but it can also be a meander-shaped slot. The casing slot
12 has to have a sufficient length in order to allow for
the motion of the movable end 11 of the valve vane 6
between the end positions A, B. The casing slot 12 can
alternatively be constructed such and be disposed such
that it fixes the end positions A, B based on its length.

The valve vane 6 1s, at its movable end 11, expanded
to twice or more the length of the casing slot 12, in a
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direction substantially transverse to the longitudinal
extension of the valve vane 6, 1.¢. its length substantially
in the direction of the connection line between the re-
ceivers for the follower dog 10 and the swinging pin 3,
1.e substantially in the direction of the motion between
the end positions A, B. This feature 1s expressed in FIG.
1 by way of the hammer-like projection on a horizontal
plane of the movable end 11 with lateral extensions 9,
14. The expansion, or more precisely, the extensions 9,
14, are disposed such in the receiver of the dog follower
10 that the engagement point of the dog follower 10, 1.e.
the geometric center of the dog follower 10, is disposed
on the bisectrix H of the double length. If the expansion
1s disposed symmetrically around the bisectrix H, 1.e. if
the extensions 9, 14 are disposed symmetrically around
the bisectrix H, then the bisectrix H is also the bisectrix
of the expansion.

The depth of the expansion or, more precisely, the
extensions 9, 14 is at least equal to the maximum width
of the outer contour of the casing slot 12. In this con-
text, the depth of the expansion or, respectively, the
width of the casing slot 12 is deemed to be their outer
dimensions essentially in direction of the longitudinal
extension of the valve vane 6. In this case, the width of
the casing slot 12 is to be considered the distance, which

exhibits the points disposed most spaced apart from

each other of the outer contour of the casing slot in this
direction. In case of a straight casing slot, running tan-
gential to the swivelling radius of the valve vane 6, the
above-defined width corresponds substantially to the
width of the casing slot itself. |

The valve vane 6 or, more precisely, the movable and
expanded end 11 of the valve vane 6, can be brought
sealingly into contact with the surface region of the
casing part 4 surrounding the casing slot. For this pur-
pose, this surface region and the surface, facing the
surface region, of the valve vane 6, or, more precisely,
the movable part 11 of the valve vane 6, are constructed
and machined such that, in case of a correspondingly
high pressure application of the movable end 11 to the
considered surface region of the casing part 4, there is
generated a sealing effect. Depending on the application
situation, the pressure or tightening can be provided, for
example, by the elasticity or spring force of the valve
vane 6 itself, or by an outer spring, a mechanically
induced pressure or by application of pressure to the
valve vane 6 on its face disposed remote to the casing
part 4. However, the pressure or tightening can also be
provided by combination of the aforementioned possi-
bilities.

Based on the features described so far, the valve vane
6 continuously seals at its movable end 11 the casing slot
12 in each end position A or, respectively, B and in each
intermediate position such that an additional sealing
element becomes superfluous.

Outside of the surface region of the casing pat 4 sur-
rounding the guiding casing slot 12 upon the swivelling

10

6

According to the embodiment there are illustrated
further developments of the invention to which refer-

ence is made in the following.

The casing slot 12 runs along a straight line, i.e. the
dog follower 10 is guided in a straight line. The paths of

~motion of the dog follower 10 and of its receiver in the

movable end 11 of the valve vane 6 are different,
whereby a side force is generated which endangers the
device parts of the embodiment. In order to avoid such
a side force, the receiver for the swinging pin 3 at the
other end 2 of the valve vane 6 1s formed as guide siot
1, substantially running in direction of the longitudinal
extension of the valve vane 6, or as an equidirectional
guide groove. In this case, the length L of the guide slot

5 1 or of the guide groove, is equal to the relative path
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between the swinging pin 3 and the valve vane 6, or
more precisely at the second end 2 of the valve vane 6,
where, during the motion of the valve vane 6 from the
one end position A or, respectively, B into the second
end position B or, respectively, A in addition to the
swinging pin dimension a in the longitudinal direction
of the guide slot 1 or, respectively, of the guide groove.
During the motion of the movable end 11 between the
end positions A, B, the second end 2 of the valve vane
6 moves 1n direction of the guide slot 1 or, respectively,
the guide groove around the swinging pin 3. The valve
vane 6, during the motion of its movable end 11 be-
tween the end positions A, B, thus does not perform a
pure swivelling motion but a mixed motion, made up of
a swivelling and a translatory motion, substantially in
direction of its longitudinal extension.

The casing part 4 comprises openings 15§ within the
surface region, passed over during the swivelling by the
valve vane 6 and designated with the area reference
numeral 13 and the contour reference numerals 5§ and
19. The surface region of tte casing part 4, surrounding

each opening 15, and the coordinated surface region of
the valve vane 6 are formed and comnstructed such that
they can be brought sealingly into contact by a suffi-

ciently high pressure application. This can be achieved
in a simple fashion in that either the total surface region
13, 5, 19 or even the total surface of the casing part 4 are
correspondingly processed and finished and the valve
vane 6, as indicated above, is surface ground on at Jeast
the face disposed toward the casing part 4. The above
recited descriptions with respect to the sealing of the
casing slot 12 hold correspondingly also for the genera-
tion of the pressure apphication. The valve vane 6 cov-
ers in its end position A the openings 15 and releases
these openings in the second end position B. The valve
vane 6 thus forms with the openings 15 a valve 6, 15.
This valve is, precisely defined, a double valve, since
the valve vane 6 can also release the openings 15 in the
end position A, i.e. by lifting off of the valve vane 6
from the openings 15 in case of lack of sufficient pres-

- sure application It is evident that instead of several

of can maintain a distance with respect to the surface of ¢

the casing part 4 or can slide on said surface. The valve
vane 6 can also be brought in sealing contact addition-
ally with other surface regions. This will be made refer-
ence to later on. The latter-recited development 1s facil-
itated by a preferred embodiment of the valve vane 6. In
this case the valve vane 6 is made out of band metal,
planar surface ground on one or two sides, In particular
spring band steel.

65

openings 15, only one opening 15 can also be provided
with the same effect.

Within the above-described basic perimeter, the
valve vane 6 can move in front of or, respectively, slide
on the surface of the casing part 4, disposed toward the
valve vane 6. In this case, the construction height of the
illustrated arrangement is, by at least the thickness d of
the valve vane 6, larger than that of the casing part 4.

According to a further feature of the embodiment, for
the purpose of saving of construction height and for the
preparation of further embodiments, which are ex-
plained in more detail below, the surface region 13, 5,
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19, passed over by the valve vane 6 during the motion
of the valve vane 6, 1s recessed into the casing part 4 by
the thickness d of the valve vane 6 relative to the sur-
rounding surface 25 of the casing part 4. FIG. 2 illus-
trates this feature. The surrounding surface is desig-
nated with reference numeral 25 in FIG. 2. The surface
region 13, 5, 19 is recessed by the thickness d relative to
the surrounding surface 28. It is to be understood that,
in this case, the thickness tolerances of the valve vane
and the clearance required for achieving its free passage
and movement, have to be taken into consideration. It is
also to be understood that the countersink in the casing
part 4 can be larger than the surface region 13, §, 19
passed over by the valve vane 6.

The structure described in the preceding paragraph 1s
further modified by a disposition of a further valve vane
17 on the surface 25 surrounding the surface region 13,
5, 19. According to the projection on a horizontal plane
of this structure, several openings 16 emanate from the
surface 28, surrounding the surface region 13, §, 19. The
further valve vane 17 forms a further valve 16, 17 with
the several openings 16. The further valve vane 17
exhibits in the projection on a horizontal plane an inner
surface recess, the contour of which 1s designated 1n the
following with the reference numeral 7. The openings
15 are disposed within said inner surface recess 7, such
that the passage of the valve 6, 15 through the further
valve vane 17 is not interfered with. The surface recess
7 1s of such dimensions that further openings or other
device elements can be disposed in the casing part 4
within the surface recess 7, however, this will not be
described in more detail. Relative to these openings or,
respectively, the other device elements, the openings 135
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are disposed at the periphery of the surface recess 7 and

formed, in the projection on a horizontal plane. in a
crescent-shaped cross-section. The center part 18 of the
valve vane 6 1s also crescent shaped. The center part 18
is placed substantially or fully exposed within the sur-
face recess 7 such that the further valve vane 17 only
partly covers the valve vane 6, in particular at its side
parts 8, 20. It 1s understood that, barring other view-
points, the further valve vane 17 can also cover larger
parts of the valve vane 6. As a result of the covering, the
valve vane 6 receives, based on the further valve vane
17, a certain guidance; a “certain guidance” because the
further valve vane 17, during the opening of the valve
16, 17, lifts from the surrounding surface 28§, and
thereby permits the valve vane 6 to lift from the open-
ing 15 and also open the valve 6, 15, not only by a
pivoting of the valve vane 16, but also by lifting of the
valve vane 6. It 1s obvious that the preceding statements
apply correspondingly to the valve 16, 17 when only
one opening 16 is furnished.

FIG. 3 illustrates a device disposed in the casing part
4 to dnive the dog follower 10 and consequently to
move the valve vane 6. The device comprises a pres-
sure-activated control cylinder, designated with refer-
ence numeral 30, including a piston 32, a piston rod 31
attached at the piston 32, and a dog follower 10 as a
further component. The piston rod 31 is provided as a
rigid structure, and for this purpose this device requires
a straight casing slot 12. A differently shaped casing slot
12 would require either a different design of the device
or a flexible piston rod, for example, a piston rod with a
hinge.

F1G. 4 illustrates an advantageous embodiment of the
receiver for the dog follower 10 in the valve vane 6.
The receiver comprises in this case a breakout, in the
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valve vane 6 not described 1n detail. This breakout is
closed by a cap 40 on the side of the valve vane 6 that
is averted from the dog follower, said cap 40 is con-
nected pressure-tight with the valve vane 6. This struc-
ture 1s particularly advantageous insofar as it assures a
sealed engagement between the dog follower 10 and the

valve vane 6, while at the same time avoiding an expen-
sive and possibly difficult structure of the valve vane 6.
This structure is particularly difficult when the valve
vane 6 is made of a high-strength and/or brittle mate-
rial, depending on the field of appiication.

The embodiment according to FIG. § illustrates a
structure with a valve vane 51, which 1s movable sub-
stantially transverse to its longitudinal extension, as
illustrated by a double-ended arrow V. In this case, the
two ends 80, 52 of the valve vane §1 move between the
end positions A, B. At the two ends 50, 52 engages, In
each case, a dog follower 10 which, 1n each case, 1s
guided again along a straight line in a casing slot 12. In
this case, the two ends 50, 52 of the valve vane are
formed in a corresponding application of the above
recited description relative to the movable end 2 of the
preceding embodiment. The arrangement for driving of
the valve vane 81 1s only roughly indicated and is gener-
ally designated with §3.

Otherwise, all statements made relative to the preced-
ing embodiments apply to this embodiment as well as in
an appropriate manner the discussed possibilities for
further development, as suggested, for example, in
FIGS. 2 and 4 by the bracketed reference numerals
from FIG. §.

The 1llustrated structures can be employed advanta-
geously 1n their basic scope and in the modified embodi-
ments as a cylinder end section of a compressor, In
particular of an air compressor. The valve vanes 6 or,
respectively, §1 and, if existing, the further valve vane
17 are disposed in this application situation in the com-
pression chamber, whereby the pressure application of
the valve vane against the housing is accomplished by
the compression pressure, possibly in connection with
the elasticity of the valve vane. Together with respec-
tive openings in the casing part 4 the valve vane 6, 51
form the intake valve or, respectively, the intake valves
or, respectively, an intake valve system of the compres-
sor. The property of the valve 6, 15 to open, on the one
hand, by the lift of the valve vane 6 and, on the other
hand, by a pivoting of the valve vane 6, is in this appli-
cation particularly advantageous because of its opening
by the lift of the valve vane 6 that results from the
action of the suction upon filling of the compressor in
normal operation and because of its opening by pivoting
the valve vane 6 for purposes of automatic control.
According t0 an advantageous arrangement, the valve
vane 6 or, respectively, 51 can, for this application,
cross about diametrically the compression cylinder, and
its ends can protrude in an about radial direction from
the perimeter of this cylinder.

The dog follower 10 can be positioned on the valve
vane 6, 51 such that, independent of the position in the
slot, the extension of the valve vane will cover the slot.
Preferably, the width of an extension covering the slot
is from about 2 to 4 times, and preferably from about 2.5
to 3.5 times the width of the slot. The length of the
extension is preferably from about 2.1 to 3 times, and
preferably from about 2.2 to 2.4 times the length of the
slot. The diameter of the pin substantially matches the
diameter of the slot leaving a small clearance for allow-
ing shifting.
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A person skilled in the art recognizes that the types
and directions of motion of the valve vane were chosen
as representative of all possible types of movement
which can be performed with the invention structure.

It will be understood that each of the elements de-
scribed above, or two or more together, may also find a
useful application in other types of valve vanes differing
from the types described above.

While the invention has been illustrated and de-
scribed as embodied in the context of a valve structure
which does not require an additional sealing element, 1t
is not intended to be limited to the details shown, since
various modifications and structural changes may be
made without departing in any way from the spirit of
the present invention.

- Without further analysis, the foregoing will so fully
. reveal the gist of the present invention that others can,
by applying current knowledge, readily adapt it for
various applications without omitting features that,
from the standpoint of prior art, fairly constitute essen-
tial characteristics of the generic or specific aspects of
this invention.

What is claimed as new and desired to be protected
by Letters Patent 1is set forth in the appended claims.

1. A valve structure comprising

a casing part having an elongated slot designated
hereinafter as casing slot;

a valve vane having a first end and a second end and
movable along the surface of the casing part at its
first end, in a direction substantially transverse to a
longitudinal extension of the valve vane between
two limiting positions (A, B) and wherein the valve
vane is enlarged at the first end substantially trans-
verse to the longitudinal extension of the wvalve
vane to at least double the length of the casing slot,
wherein the width of the enlargement in direction
of the longitudinal extension of the valve vane is at
least equal to the maximum width of the outer
contour of the casing slot, and wherein the valve
vane can be brought sealingly into contact with at
least the surface area of the casing part surrounding
the casing slot such that the enlargement covers the
casing slot in all positions of the valve vane; and

a dog follower attached to the enlargement and
guided in the casing slot for transmitting a motion
to the valve vane, wherein the point of engagement
between the dog follower and valve vane is dis-
posed substantially in the middle of the double
length.

2. The valve structure according to claim 1, wherein

the dog follower is attached directly at the valve vane.

3. The valve structure according to claim 1, wherein
the casing slot follows a straight line, and wherein the
motion of the valve vane is substantially a swivelling
motion around a pin engaging the second end of the
valve vane;

wherein the valve vane exhibits a guide slot for en-
gaging the pin, the guide slot extends substantially
in the direction of the longitudinal extension of the
valve vane.

4. The valve structure according to claim 1, wherein
the casing slot follows a straight line and wherein the
motion of the valve vane is substantially a swivelling
motion (according to the double arrow S) around a pin
engaging at the second end of the valve vane;

wherein the valve vane includes a guide groove,
extending substantially in direction of the longitu-
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dinal extension of the valve vane for the receiving
of the pin.

5. The valve structure according to claim 1, wherein

the motion of the valve vane is represented by a par-

allel shifting (according to double arrow V) sub-
stantially transverse to the longitudinal extension
of the valve vane, and wherein the valve vane i1s
expanded on its two ends and engages at a first one
of the two ends said dog follower and at a second
one of the two ends a further dog follower.

6. The valve structure according to claim 1 further
comprising

a cap connected to the valve vane, wherein the dog

follower is guided by a breakout of the valve vane
and wherein the breakout is closed pressure-seal-
ingly with the cap.

7. The valve structure according to claim 1, wherein
the valve vane covers at least one opening in the casing
part under formation of a valve in the one limiting posi-
tion (A) of the valve vane, and wherein this opening 1s
released in the second limiting position (B) of the valve
vane.

8. The valve structure according to claim 1 further
COmMPrising

a pressure-activated control cylinder disposed in the

casing part and controlling the motion of the valve
vane, wherein said dog follower forms a part of the
pressure-actuated control cylinder.

9. The valve structure according to claim 1, wherein
at least the surface region of the casing part, passed over
by the valve vane during motion of the valve vane, is
recessed into the casing part, relative to the surrounding
surface of the casing part by a depth corresponding to at
least the thickness (d) of the valve vane.

10. The valve structure according to claim 9, wherein
the valve vane 1s covered on its side, disposed remote
from the casing part, at least over one part, of its longi-
tudinal extension, by a further valve vane, which fur-
ther valve vane forms a further valve with at least one
further opening disposed in the surrounding surface of
the casing part, and wherein the further valve exhibits
in a foundation projection an inner face recess, wherein
the opening of the valve is disposed within said nner
face recess.

11. The valve structure according to claim 9, wherein
the valve vane is covered on its side, disposed remote
from the casing part, at least over one side part, of its
longitudinal extension, by a further valve vane, which
further valve vane forms a further valve with at least
one further opening disposed in the surrounding surface
of the casing part, and wherein the further valve exhib-
its in a foundation projection an inner face recess,
wherein the opening of the valve is disposed within said
inner face recess.

12. A valve vane (6, 51) having a movable end, along
the surface of the casing part (4), called in the following
as movable end (11, 50, §2), in a direction substantially
transverse to the longitudinal extension of the valve
vane between two end positions (A, B), where a dog
follower (10) is provided for the generating of the mo-
tion and is guided in a slot (12) of the casing part, and
wherein said dog follower is disposed at the movable
end (11, 50, 52) of the valve vane, wherein

a) the valve vane (6, 5§1) has an enlargement at 1its

movable end which enlargement i1s (11, 50, 52)
substantially transverse to the longitudinal exten-
sion of the valve vane and is at least double the
length of the casing slot (12), the point of engage-
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ment of the dog follower (10) i1s disposed substan-
tially at the middie of the double length,

b) the width of the enlargement in the longitudinal
direction of the valve vane (6, 51) is at least equal to
the maximum width of the outer contour of the
casing slot (12) such that the enlargement covers
the casing slot (12)in all positions of the valve vane
and

c¢) the valve vane (6, 51) can be brought sealingly into
contact with at least the surface area of the casing
part (4), surrounding the casing slot (12).

13. The valve vane according to claim 12, wherein
the dog follower (10) engages directly at the valve vane
(6, 51).

14. The valve vane according to claim 12, wherein
the casing slot (12) follows a straight line and wherein
the motion of the valve vane (6) is substantially a swiv-
elling motion according to the double arrow S around a
pin (3) engaging at the second end (2) of the valve vane
(6), wherein the valve vane (6) exhibits a guide slot (1),
extending substantially in direction of the longitudinal
extension of the valve vane, or which valve vane (6)
exhibits an equidirected guide groove, for the receiving
of the pin (3), where the length (L) of the guide slot or,
respectively, of the guide groove is at least equal to the
arc covered by the pin (3) of the valve vane (6) during
the motion of the valve vane (6) from the one end posi-
tion (A or, respectively, B) into the second end position
(B or, respectively, A).

15. The valve vane according to claim 12, wherein

the motion is a paralle] shifting (according to double
arrow V) substantially transverse to the longitudi-
nal extension of the valve vane (51), wherein
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the valve vane (51) is expanded on its two ends (50,
52) and engages at the two ends (50, 52) 1n each
case a dog follower (10).

16. The valve vane according to claim 12, wherein
the dog follower (10) is received by a breakout of the
valve vane (6, 51), wherein

the breakout is closed pressure-sealingly with a cap
connected to the valve vane (6, 31).

17. The valve vane according to claim 12, wherein
the valve vane (6, §1) covers at least one opening (15) in
the casing part (4) under formation of a valve (6, 15, 31,
15) in the one end position (A), and wherein this open-
ing (15) is released in the second end position (B).

18. The valve vane according to claim 12, wherein
the dog follower (10) is part of a pressure-actuated
control cylinder (30), disposed in the casing part (4),
and controlling the motion of the valve vane (6).

19. The valve vane according to claim 12, wherein at
least the surface region (13, §, 19), passed over by the
valve vane (6), during motion of the valve vane (6), of
the casing part (4) is recessed into the casing part (4),
relative to the surrounding surface (28) of the casing
part (4) by a measure corresponding to at least the thick-
ness (d) of the valve vane (6).

20. The valve vane according to claim 19, wherein
the valve vane (6, 51) is covered on its side, disposed
remote from the casing part (4), at least over one part,
such as side parts (8, 20), of its longitudinal extension, by
a further valve vane (17), which valve vane (17) forms
a further valve (16, 17) with at least one further opening
(16), disposed in the surrounding surface (235) of the
casing part (4), and wherein

the further valve (17) exhibits in the foundation pro-
jection an inner surface recess (7), wherein the
opening (15) of the valve (6, 15, 51, 15) 1s disposed

within said inner surface recess (7).
* %X ¥ %
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